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OBJECTIVE — To evaluate the impact of primary care group visits (chronic care clinics) on
the process and outcome of care for diabetic patients.

RESEARCH DESIGN AND METHODS — We evaluated the intervention in primary
care practices randomized to intervention and control groups in a large-staff model health
maintenance organization (HMO). Patients included diabetic patients $30 years of age in each
participating primary care practice, selected at random from an automated diabetes registry.
Primary care practices were randomized within clinics to either a chronic care clinic (interven-
tion) group or a usual care (control) group. The intervention group conducted periodic one-half
day chronic care clinics for groups of ;8 diabetic patients in their respective doctor’s practice.
Chronic care clinics consisted of standardized assessments; visits with the primary care physi-
cian, nurse, and clinical pharmacist; and a group education/peer support meeting. We collected
self-report questionnaires from patients and data from administrative systems. The question-
naires were mailed, and telephoned interviews were conducted for nonrespondents, at baseline
and at 12 and 24 months; we queried the process of care received, the satisfaction with care, and
the health status of each patient. Serum cholesterol and HbA1c levels and health care use and cost
data was collected from HMO administrative systems.

RESULTS — In an intention-to-treat analysis at 24 months, the intervention group had re-
ceived significantly more recommended preventive procedures and helpful patient education.
Of five primary health status indicators examined, two (SF-36 general health and bed disability
days) were significantly better in the intervention group. Compared with control patients,
intervention patients had slightly more primary care visits, but significantly fewer specialty and
emergency room visits. Among intervention participants, we found consistently positive asso-
ciations between the number of chronic care clinics attended and a number of outcomes, in-
cluding patient satisfaction and HbA1c levels.

CONCLUSIONS — Periodic primary care sessions organized to meet the complex needs of
diabetic patients improved the process of diabetes care and were associated with better
outcomes.
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I t is difficult to fulfill the complex needs
of patients with diabetes in brief prob-
lem-focused office visits (1). This may

account for the fact that in some studies,

specialized diabetes clinics achieve better
outcomes than usual generalist care (2–
4). Such specialized diabetes clinics reor-
ganize care by bringing together the

personnel and resources required to meet
the needs of diabetic patients.

In the U.K., an increased use of hos-
pital-based diabetes clinics raised con-
cerns among general practitioners and
spurred efforts to improve the manage-
ment of diabetes in primary care (5,6).
Chronic disease “mini-clinics” were one
response (7,8). The creation of mini-
clinics was an attempt to incorporate
some of the organizational features of the
hospital specialty clinic into primary care
by inviting a group of patients with a
given condition to participate in specially
designed visits at regular intervals with
the primary care team. Although one ob-
servational study showed no positive ef-
fect of diabetes mini-clinics (9), others
have found benefits such as better glyce-
mic control (10,11), reduced hospitaliza-
tion (12), and better follow-up of patients
(13). To examine the impact of chronic
care clinics (mini-clinics) on the process
and outcomes of diabetes care, we con-
ducted a randomized trial in a U.S. health
maintenance organization (HMO).

RESEARCH DESIGN AND
METHODS

Study setting, selection, and
randomization of practices
The intervention took place in the Seattle
region of Group Health Cooperative
(GHC) of Puget Sound, a staff and net-
work model HMO serving ;500,000 in-
dividuals in Western Washington. The
study region included 57 primary care
practices that served ;100,000 enrollees.
Before the study, GHC had initiated major
diabetes clinical improvement efforts
(14,15) that made system-wide enhance-
ments available to all practices. These ef-
forts included guidelines for retinal
screening, foot care, microalbuminuria
testing, and glycemic control; a comput-
erized diabetes registry; a diabetologist
and nurse educator who, on request, saw
patients collaboratively with primary care
teams in their respective practices; and
standardized patient education materials.
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These interventions improved the process
of diabetes care throughout GHC during
the study period (15).

Each clinic (containing 5–20 prac-
tices) was given the choice of intervening
with diabetic patients or frail older adults.
A primary care practice generally includes
one full-time or two part-time physicians.
The clinics that selected geriatrics were
randomized separately, and the results of
their trial have been reported elsewhere
(16). Because of the strong leadership en-
dorsement of the trial, only two practices
with at least 20 diabetic patients in the
clinics targeting diabetes chose not to par-
ticipate. All consenting primary care prac-
tices were randomized within clinics to
either a chronic care clinic (intervention)
group (n 5 14) or a usual care (control)
group (n 5 21). Most of the physicians
in the practices involved were family
physicians.

Shortly after the initiation of the trial,
the HMO, because of financial pressure,
underwent two major changes that af-
fected the intervention and the trial. First,
primary care practitioners were offered
early retirement, and this impacted 6 of
the 14 intervention group practices.
Three intervention practices were elimi-
nated, and their patients were unable to
participate in chronic care clinics. Three
practices remained intact, but underwent
a change in physician. Second, primary
care nurse staffing was substantially re-
duced, limiting nurse involvement in
chronic care clinics.

Patient selection and recruitment
From an automated diabetes registry
(15), we identified all diabetic patients
$30 years of age in each participating
practice and randomly selected 36 pa-
tients if there were .36 patients in the
practice. Those receiving insulin or oral
hypoglycemic therapy were preferentially
selected. Physician(s) were asked to ex-
clude patients who were terminally ill, de-
mented or psychotic, or otherwise not
able to participate in the study. Those pa-
tients not excluded by their physicians
were contacted by the research staff via
mail and asked to return a signed consent
form and a baseline questionnaire.

Of the 1,209 diabetic patients initially
identified, 163 (13.5%) were excluded by
their physicians. An additional 45 pa-
tients (3.7%) were found to be ineligible,
mostly because of communication prob-
lems and HMO disenrollment. Of the

1,001 eligible patients, 707 (70.1%) com-
pleted and returned baseline data and
consent forms. The rates of nonparticipa-
tion did not differ significantly between
intervention group. Most practices had 20
or more patients in the trial.

Intervention
Each intervention practice divided their
participating patients into groups of 6–10
and invited them to attend chronic care
clinics together at intervals of 3–6 months.
Approximately 35% of invited patients
never attended a single clinic session.
Most patients refused at the outset, often
citing a reluctance to participate in groups
and/or a concern about the length of the
visit. Among patients attending at least
one chronic care clinic, two-thirds partic-
ipated in three or more (up to six) clinics
over the 2-year follow-up period.

Each chronic care clinic consisted of
an assessment; individual visits with the
primary care physician, nurse, and clini-
cal pharmacist; and a group educational/
peer support session. Self-management
support was provided through one-on-
one counseling with the practice nurse
and a group session. The 1-h group ses-
sions conducted by the practice nurse or
another relevant health professional cov-
ered various self-management issues and
encouraged group involvement and inter-
action. Each clinic was preceded by a brief
planning session involving a Masters-
trained research nurse and the practice
nurse in which registry information was
reviewed and plans were established for
the individual patients and for the group.
Individual patient data and plans were
summarized on a worksheet that indi-
cated those assessments and management
issues to be addressed.

Data collection
We collected data from self-report ques-
tionnaires and administrative data sys-
tems. The patient questionnaires were
administered at baseline and at 12 and 24
months. On all three survey occasions,
questionnaires were sent by mail, and
then nonrespondents were interviewed
by telephone. Nearly one-half (46%) of
trial participants completed a shorter
baseline telephone interview, which lim-
ited the number of measures for which we
could control for their baseline values.
Follow-up mailed and telephone surveys
contained the same full set of questions.
Proxy responses were obtained at 24

months for 13 patients (11 control
patients).

The survey instruments included
questions about the receipt of recom-
mended preventive maneuvers (e.g., foot
examination or influenza immunization)
and patient education. They also included
several well-established measures of
health status: subdomains of the SF-36
(general health, physical function, physi-
cal role function, emotional role function,
social function, and pain; each scored on
a 0–100 scale) (17), bed and restricted-
activity days (18), and the Center for Epi-
demiologic Studies Depression scale (19).

Patient satisfaction measures in-
cluded medical care satisfaction (satisfac-
tion with overall care, care coordination,
and coordination of services) (20) and di-
abetes care satisfaction. The five diabetes
care satisfaction items required respon-
dents to rate their doctor and nurse on a
five-point scale from very satisfied to very
dissatisfied with respect to: 1) their help
in developing a diabetes treatment plan,
2) their appreciation of the patient’s ef-
forts to maintain the diabetes treatment
plan, 3) their concerns about successes
and failures with the plan, 4) their avail-
ability to discuss patient concerns be-
tween clinic visits; and 5) their role in
helping the patient manage their diabetes
better. For both scales, interitem correla-
tions exceeded 0.50, and Cronbach’s co-
efficient a’s, using the mean of the item
responses as the scale score, ranged from
0.90 to 0.94.

Administrative data systems served as
the source of information for clinical mea-
sures and comorbidity (the chronic dis-
ease score) (21). The chronic disease
score is a weighted sum of drugs taken for
chronic illness (22). The laboratory as-
sessments were taken from clinical data
and were not assessed independently for
study purposes. Health care uses and
costs were also obtained from GHC ad-
ministrative data systems. The time re-
quired of the clinical study personnel is
not included in the total health care costs.
GHC data systems, the cost methods, and
the chronic disease score have been used
extensively for research.

Data analysis
Because of the number of potential health
outcome measures evaluated, we a priori
selected three subscales of the SF-36, i.e.,
general health, physical function, and
physical role function, and the presence
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of bed disability and restricted-activity
days as our primary health status out-
comes. The intention of the primary anal-
ysis was to include all practices and
patients in the analysis regardless of
whether the practice disbanded or
whether the intervention patients ever
attended a diabetes clinic. Because the
physician practice is the unit of random-
ization, all analyses were performed using
either mixed model analysis of variance or
mixed model regression analysis to ac-
count for the within-practice correlations
resulting from the randomization of phy-
sician practices (23–25).

At baseline, we report simple means
or proportions with P-values from an un-

adjusted mixed model analysis to com-
pare the control and intervention groups.
At follow-up, we report means and pro-
portions that have been adjusted for the
baseline value of the outcome, if available,
plus age, sex, self-reported health status,
and chronic disease score using mixed
model regression analysis. P-values are
also adjusted for these same covariates.
Analyses of cost and use variables were
performed on untransformed as well as
on log- and rank-transformed versions to
account for their highly skewed distribu-
tions. There were no major differences in
results, but the log results are presented.
We also performed mixed model regres-
sion analyses to test for a linear trend in

outcomes by the number of clinics at-
tended among those in the intervention
group (dose-response analysis). We
present only 24-month results, because
the chronic care clinics were slow to de-
velop and because the 12-month findings
were intermediate between baseline and
24 months.

RESULTS — Completed follow-up re-
sponses were obtained from 87% of sur-
viving intervention patients and 79% of
surviving control patients. There were no
significant differences between respon-
dents and nonrespondents in age, sex, ed-
ucational achievement, marital status, or
baseline health status.

Table 1 shows that there were no sig-
nificant demographic, treatment, or
health status differences between groups.
Compared with the GHC population as a
whole, the study patients were much
more likely to be non-Caucasian (African-
American or Asian-American). An aver-
age chronic disease score of .5 indicates
that the typical patient had other chronic
diseases besides diabetes.

Table 2 shows that intervention pa-
tients were significantly more likely at 24
months to report having received preven-
tive procedures and having a microalbu-
minuria test recorded in the diabetes
registry. They also had somewhat higher
rates of foot exams, retinal exams, and
medication reviews, but these differences
were not statistically significant. When

Table 1—Baseline characteristis of intervention and control patients*

Intervention patients Control patients P

n 278 429 —
Age (mean) 61.2 60.4 0.76
Sex (female) 44.0 49.2 0.45
Education (.12 years) 88.5 89.5 0.64
Non-Caucasian 26.9 33.7 0.38
Income (.$15,000) 8.0 8.2 0.95
Chronic disease score (mean) 5.4 5.3 0.9
HbA1c (mean) 7.5 7.4 0.69
Treatment

Insulin 23.4 28.2 0.88
Oral agents 50.4 50.6 —
Both 7.2 6.3 —
None 19.1 14.9 —

Data are % unless otherwise indicated. *Unadjusted means or percentages.

Table 2—Process of care and satisfaction of intervention and control patients at baseline and at 24 months*

Baseline 24 months

Intervention
patients

Control
patients P

Intervention
patients

Control
patients P

Clinical prevention
Prevention procedures (mean frequency)† 3.1 2.9 0.24 3.4 3.0 0.02
Medication review (% every visit) 61.2 57.1 0.19 68.8 60.5 0.13
Retinal eye exam (% in last year) 60.6 62.2 0.72 67.9 63.5 0.27
Foot examination (% in last year)‡ — — — 87.7 80.8 0.07
Microalbumin test (% in last year)‡ — — — 59.2 44.7 0.04

Use and helpfulness of patient education*
Written materials (% used and found helpful) 70.8 64.0 0.19 83.6 73.9 0.03
Classes (% used and found helpful) 39.6 27.3 0.008 62.5 24.1 0.0001
Face-to-face counseling (% used and found helpful) 65.7 58.6 0.16 76.6 59.1 0.0001

Satisfaction
Medical care satisfaction (mean % excellent) 30.8 33.5 0.46 35.3 35.3 0.96
Diabetes care satisfaction (mean % very satisified) 50.9 57.4 0.19 61.3 53.7 0.10

*Unadjusted means or percentages reported at baseline. At 24 months, means/percentages are adjusted for chronic disease score, self-reported health, age, sex, and
baseline value of outcome if available. †Mean reported frequency (never [1]–every visit [5]) of the following procedures: discussed urinary problems, foot care,
dietary counseling, and exercise counseling; ‡registry data unavailable during baseline year.
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compared with control patients, interven-
tion patients reported higher rates of par-
ticipation in patient education, and they
rated the helpfulness of all forms of dia-
betes education significantly more highly
(Table 2). These differences were espe-
cially large with respect to one-on-one
and group education, important elements
of the chronic care clinics.

There were no significant differences
between groups on either satisfaction
measure at 24 months, although interven-
tion patients reported nonsignificantly
higher levels of satisfaction on the diabe-
tes care satisfaction scale (P 5 0.1).

There were no significant differences
in physical function or depression mea-
sures at follow-up, but intervention pa-
tients reported their general health to be
significantly better than that of control
patients (Table 3). The percent of control
patients reporting days confined in bed
were significantly higher than that of in-
tervention patients, but there was little
difference for restricted-activity days. The
mean HbA1c levels were equally higher in
the two groups at the end of the follow-up

period, and cholesterol levels were
equally lower.

Chronic care clinic patients visited
primary care nearly one time more per
year, and this difference approached sta-
tistical significance. This increase was off-
set by significant reductions in specialty
and emergency room visits. Intervention
patients were less likely to be hospitalized
during the second year of follow-up, but
this difference was not significant. Total
health care costs did not differ between
the groups.

We next addressed the hypothesis
that 24-month process and outcome mea-
sures within the intervention group
would be positively correlated to chronic
care clinic attendance. Table 4 shows the
characteristics of patients attending dif-
ferent numbers of chronic care clinics and
the impact within the intervention group
of clinic attendance on selected process
and outcome measures. There were no
significant trends in clinic attendance by
age, sex, or chronic disease score. The
number of clinics attended was positively
and significantly associated with receiv-

ing preventive procedures, having medi-
cations reviewed, and perceiving the
helpfulness of one-on-one patient educa-
tion. Unlike the overall 24-month results,
both satisfaction measures increased sig-
nificantly with the number of clinics at-
tended. Clinic attendance was also
significantly associated with reduced bed
disability days and HbA1c levels and
somewhat better cholesterol levels.
Within the intervention group, chronic
care clinic attendance did not increase the
number of primary care visits.

CONCLUSIONS — Analyses of ef-
fective models of care for diabetes and
other chronic diseases suggest that the de-
sign of practice plays an important role in
their success (26). The design of the prac-
tice refers to the delegation of roles within
the practice team, the involvement of
other disciplines, the organization of vis-
its and follow-up, and the integration of
psychoeducational interventions. Efforts
to redesign primary care to improve out-
comes in diabetes have varied widely in
approach. The interventions include in-
creased involvement of nonphysician
providers (usually nurses or nurse practi-
tioners) (27,28), or changing the design
of visits or the handling of follow-up (29).
An early approach was the establishment
of a periodic mini-clinic in primary care.

We chose to test the effectiveness of
chronic care clinics (mini-clinics) with
relatively unselected primary care prac-
tices and diabetic patients in an HMO, as
opposed to limiting the intervention to
volunteer practices and highly motivated
patients, in an attempt to assess its prac-
ticality and effectiveness as a system
change strategy. Because potential study
patients were selected at random, not by
virtue of their interest in participating, we
had to make compromises in the com-
pleteness of the baseline data to assure
high rates of participation. Nonetheless,
we were able to enroll 70% of randomly
selected diabetic patients and to complete
data collection with .80% of them.

A more serious threat to the validity of
the findings is the fact that the study was
conducted at a time of considerable insta-
bility in the HMO. As a result, nearly one-
half of the intervention patients never
attended a chronic care clinic, and the av-
erage number of clinics among those who
did attend at least one chronic care clinic
was three, not the planned six, over the
2-year period. Nonetheless, the inten-

Table 3—Outcomes of care of intervention and control patients at baseline and 24 months*

Baseline 24 Months

Intervention
patients

Control
patients P

Intervention
patients

Control
patients P

Health Status
General health (mean) 45.7 44.5 0.53 46.8 44.0 0.03
Physical function (mean) 67.0 68.3 0.7 59.3 58.5 0.69
Physical role limitation

(mean)
55.0 55.8 0.86 56.4 57.1 0.82

Bed disability days (% $1) 34.2 34.9 0.85 31.5 39.4 0.02
Restricted activity days

(% $1)
45.1 40.6 0.25 40.7 42.9 0.59

CES-D (mean) 10.9 11.6 0.46 11.3 11.2 0.87
Clinical

HbA1c (mean %) 7.5 7.4 0.69 7.9 7.9 0.99
Total cholesterol

(mean mg/dl)
215.1 217.5 0.60 202.8 204.6 0.58

Costs and use
Primary care visits

(mean/year)
5.6 5.7 0.83 6.4 5.5 0.05

ER visits (mean/year) 0.15 0.1 0.67 0.1 0.2 0.04
Specialty visits (mean/year) 4.1 4.1 0.97 2.8 3.7 0.007
Hospital admission

(% admitted)
32.7 32.9 0.97 16.9 21.0 0.10

Total costs (median $) 2,540.0 2,670.0 0.60† 2,122.0 2,208.0 0.79†

*Unadjusted means or percentages reported at baseline. At 24 months, means/percentages are adjusted for
chronic disease score, self-reported health, age, sex, and baseline value of outcome if available (physical
function, bed and restricted-activity days, HbA1c and cholesterol, use, and costs). †P based on comparison
of log costs. CES-D, Center for Epidemiological Studies Depression scale.
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tion-to-treat analysis findings suggest that
participation in chronic care clinics re-
sulted in improved processes of care and
somewhat better health. All measures of
the process of diabetes care were better in
the intervention group than in the control
group, and many reached statistical sig-
nificance. Two self-reported health status
measures of the five primary measures
were significantly better in the interven-
tion group at 24 months, and the remain-
ing three primary measures displayed no
trend. These benefits accrued with no in-
crease in health care use; the intervention
group patients experienced one addi-
tional primary care visit, but one fewer
specialty care visit and less emergency
room visits than control patients.

The positivity of the primary analysis
received confirmation from the dose-
response analysis. With the exception of
the SF-36 general health measure, all
measures showing differences between
groups became more positive as the num-
ber of diabetes clinic visits increased. In
addition, two important outcomes that
were not significantly different by group
in the intent-to-treat analysis (HbA1c lev-
els and the two care satisfaction scales)
improved significantly as the number of
attended clinic visits increased. Although
it is entirely possible that the outcomes
influenced the number of clinics at-

tended, e.g., more satisfied or better con-
trolled patients might be more likely to
continue attending clinics, our impres-
sion is that the number of clinics attended
after the first visit depended more on the
ability of a practice to schedule clinics
than on the behavior of the patient.

Whereas chronic care clinics relied on
existing clinic personnel to deliver ser-
vices, study nurses played an important
role that must be considered when esti-
mating the full cost of the intervention.
For the first year of the intervention, a
study nurse handled most of the chronic
care clinic organizational tasks, i.e.,
scheduling time, space, and patients; or-
ganizing patient assessments and treat-
ment planning; and planning the group
session. Our initial plan was to have the
study staff gradually turn most of these
responsibilities over to practice staff, but
the system upheaval forced us to rely on
the study nurse until well into the second
year of the intervention. Ultimately, sev-
eral practices took on these responsibili-
ties. We suspect that the impact of mini-
clinics on clinical and health outcomes
would have been much greater if practice
nurses had sufficient time and training to
provide clinical case management as de-
scribed in the work of Aubert and col-
leagues (27,30). This may explain the

modest effects of chronic care clinics on
HbA1c and other health status indicators.

In a different set of randomized prac-
tices within the same GHC region, we also
tested the mini-clinic concept for frail
older patients with a myriad of problems
(16). Other than somewhat greater pa-
tient satisfaction, we observed no differ-
ences in the process or outcomes of care
in the geriatric group. However, the sys-
tem-wide supports for geriatric care, such
as guidelines or registries, were substan-
tially less well developed than that for di-
abetes care. The limited impact of the
chronic care clinics on the health status of
frail seniors (16) and on the glycemic con-
trol of patients with diabetes may have
been the result of the small amount of
change in the content of the physician-
patient interaction and clinical approaches.

This study provides evidence that rel-
atively unselected primary care practices
can be reorganized to provide better care
for patients with chronic illnesses in a sys-
tem with other enhancements, such as
registries and guidelines. A related model,
the cooperative health care clinic (31),
has been shown to improve outcomes in
diabetic patients (32). The diabetes coop-
erative health care clinics differed from
the chronic care clinics in that they were
led by a diabetes nurse educator, they did
not involve the primary care team, and
they conducted most of their assessment,
education, and other activities in a group
setting (32). Bringing groups of chroni-
cally ill patients into special primary care
sessions designed to meet their clinical,
educational, and psychosocial needs ap-
pears to be a feasible and effective way of
improving their care.
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